This article examines the potential effects of peak oil on Spanish tourism and indirectly on the rest of the economy. We construct several scenarios of price increases in oil, related fossil fuels and their inflationary effects. These scenarios provide the context for an input-output (I/O) analysis which uses I/O tables extended with Tourism Satellite Accounts. The analysis comprises three steps: (1) applying an I/O price model to estimate the price change of tourism services in Spain due to an increase in the prices of oil and other fossil fuels; (2) assessing the effects of price changes on demand for tourism services; and (3) estimating the impacts of demand change on the country's economy using an I/O demand model. The results show that a decreased demand for tourism services results in the greatest fall in outputs in the tourism-related shares of air transport, water transport, restaurants, hotels, and railway transport sectors.
Introduction
Peak oil represents a point at which the production of conventional oil reaches a maximum yearly level, after which it terminally declines (Grant, 2007) . There is an increasing concern about the imminence of peak oil at a global scale and its effects on the world economy (Campbell and Laherrère, 1998; Deffeyes, 2001; Bentley, 2002; Aleklett and Campbell, 2003; Hirsch et al., 2005; Greene et al., 2006; Leder and Shapiro, 2008; Hall and Day, 2009; Friedrichs, 2010) . Peaking of world oil production does not mean that we are running out of oil. In fact, there is theoretical and empirical evidence that a region's or country's maximum oil production is usually reached when around half of the recoverable resource has been produced (Bentley, 2002; Hirsch et al., 2005; Höök et al., 2009) . Peak oil does imply, however, that supply will start declining and will not be able to meet a rising or even constant demand. This may have serious economic consequences as most modern industrial transport, agricultural, and industrial systems are highly dependent on relatively low-cost oil. Hirsch et al. (2005) predict that as peaking is approached, liquid fuel prices and price volatility will increase dramatically.
They conclude that without timely mitigation, the economic, social, and political costs will be unprecedented.
Forecasts which are optimistic about the timing of the global peak oil production indicate that it will occur after 2020 (Adelman and Lynch, 1997; Odell, 1999; Davis, 2003; Greene et al., 2006; EIA, 2010; IEA, 2010) , while more "pessimistic" ones claim that it has already occurred or will occur before 2020 (Campbell and Laherrère, 1998; Deffeyes, 2001; Bentley, 2002; Aleklett and Campbell, 2003; Campbell, 2003; Bakhtiari, 2004; Hall and Day, 2009; Jakobsson et al., 2009; Maggio and Cacciola, 2009; Aleklett et al., 2010; Nashawi et al., 2010) . If the latter is true, there is insufficient time to develop large-scale, commercially competitive alternative energy sources that could replace oil. High oil prices may lead to a substitution effect, i.e. stimulate demand for other energy sources, such as coal or liquefied natural gas. This substitution can, however, be only temporary since coal and natural gas are finite resources as well.
Only few studies have tried to assess the impact of oil scarcity on tourism (Becken, 2008; Yeoman et al., 2007) . They suggest that tourism is due to its inherent transport component highly dependent on the availability of oil. Oil depletion and the lack of alternatives, in particular for aviation and road transport, are likely to increase the prices of travel, resulting in a lower demand for tourism.
However, there is little evidence that the tourism sector is concerned about peak oil and its implications. For example, tourism growth predictions and tourism planning usually do not take into account oil depletion and a possible long-term oil price increase.
In 2010 Spain was the fourth tourism destination in the world according to the number of international tourist arrivals, which amounted to 52.7 million, and the second one according to international tourism receipts (UNWTO, 2011) . In 2007 tourism contributed €113.21 billion to the country's economy, which represented 10.8% of the GDP and created 7.3% of total employment (INE, 2009a) .
1 Therefore, the Spanish economy relies heavily on tourism, which makes it vulnerable to various external factors that can cause a decline in international tourism demand (e.g., political instability at a destination, economic recession in countries of origin, or oil depletion).
This article develops various scenarios of a rise in the oil price and associated price changes in other fossil fuels (gas and coal) and primary inputs. Scenarios are motivated by empirical studies found in the literature. Our analysis estimates the effect of price increases of energy carriers and primary inputs on the prices of Spanish tourism supply. To achieve this, an input-output (I/O) price model combined with Tourism Satellite Accounts (TSA) is applied. Based on the price elasticity of demand for Spanish tourism, a change in tourism demand due to the assessed price increase is estimated. Next, implications for the overall Spanish economy are evaluated using an I/O demand-driven model. 1 The most recent data on tourism accounts for Spain are available for the year 2007.
The remainder of this article is organized as follows. Section 2 analyses the potential effects of a rise in the price of oil on the prices of tourism products and services in Spain and develops a set of scenarios. It consists of four subsections. Subsection 2.1 explains the I/O price model and I/O data for Spain. Subsection 2.2 describes six scenarios of price increase for different fossil fuels. Subsection 2.3 introduces two scenarios of price increase of primary inputs. Subsection 2.4 presents results of the I/O price model analysis, which show price increases of tourism and other economic sectors in Spain.
Section 3 studies the effects of the resulting price changes on tourism demand. Section 4 examines the effects of a change in tourism demand on the Spanish economy. Section 5 concludes.
Effects of the oil price increase on the prices of tourism services in Spain

The input-output price model for Spain
Research on tourism issues by using the input-output analysis is rather scarce. An example is a special issue of Economic Systems Research (Los and Steenge, 2010) . However, none of this work examines the interactions between tourism activities and energy issues. The method used here for analyzing the effect of higher oil prices on the prices of tourism products and services in Spain is the I/O price model.
In this model quantities are fixed and prices change, which enables assessing the effects of a change in the value added costs (i.e. a price change of any primary input) or a change in import prices in one or more sectors on sectoral unit costs and output prices via the fixed production coefficients (BulmerThomas, 1982; Miller and Blair, 2009) . Like in the traditional Leontief model, the fixed nature of the technical or I/O coefficients is the main limitation of this model. These coefficients describe the quantity of intermediate input required to produce one unit of output. The fixed coefficient assumption implies constant returns to scale and constant proportions of inputs. The latter reflects complementarity between inputs; that is, output cannot be increased by substituting one input for another (Hoekstra, 2005) . In addition, in the price model the final demand has no role in the price formation. So far no published study of peak oil impacts on the economy has used an I/O price model.
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The I/O price model used in this study can be expressed as: (1) mining of coal and lignite, extraction of peat; (2) extraction of crude petroleum and natural gas, mining of uranium and thorium ores; (3) manufacture of coke, refined petroleum products, and nuclear fuel; (4) production and distribution of electricity; (5) manufacture of gas, distribution of gaseous fuels through pipes, steam and hot water supply. In order to observe the effect of an oil price 2 It was suggested though by Kerschner and Hubacek (2007) in a presentation at the International I/O association conference. They showed a slide with some preliminary results of an I/O price model study. Furthermore, Kerschner and Hubacek (2009) used I/O analysis to assess the economic effects of peak oil, applying a supply-constrained model. This allows for "exogenising" sectors that suffer a supply shortage and estimating the impact of reduced outputs of the supplyconstrained sector(s) on unconstrained sectors. Their findings show that the most affected sectors in the countries analyzed (UK, Japan and Chile) are transportation, electricity production, financial services, and foreign trade.
change, we disaggregated the extraction of petroleum from that of natural gas. For this purpose, we employed use and supply tables for Spain for 2005 and assumed an industry-based technology. This implies that an industry has a uniform input structure, regardless of its output product mix (i.e. that any secondary or by-product of an industry is technically related to its main production), as opposed to a commodity-based technology assumption according to which a commodity has a uniform input structure in any industry in which it is produced (Miller and Blair, 1985) .
In the I/O tables for Spain tourism is not classified as a separate industry, but rather embraces several industries which include both tourism and non-tourism activities. We used Spanish TSA for 2005 to determine the ratios of products and services corresponding to tourism activities within each economic sector. Tourism in this case comprises activities related to both domestic and foreign tourists.
In 2007 foreign tourists contributed 43.5% to tourism revenues in Spain. Table 1 presents total outputs of each tourism-related sector and ratios of tourism activities in these sectors.
[INSERT projections are based on the future oil production trends which are strongly criticized for being overly optimistic by some authors (Bentley, 2002; Hirsch et al., 2005; Jakobsson et al., 2009) , they can be considered as rather conservative estimations. This argument is also supported by the current oil prices.
A number of studies predict the peak in oil production sooner and expect a substantial rise in oil prices as a consequence. To reflect this, in scenarios 2 and 3 we assume considerably higher oil price, namely US$150 and US$200 per barrel (i.e. an increase of 175% and 267%), respectively. In this way, scenario 2 observes the effects of a permanent oil price increase in the range of the one which took place in the summer 2008, while scenario 3 is aimed at investigating the consequences of a more extreme though not unrealistic rise in oil prices, which corresponds to the Energy Information Agency high oil price scenario.
Further, several assumptions about the effects of higher oil price on the prices of other energy sources have to be made. According to economic theory, the prices of natural gas and crude oil should be related as they are substitutes in intermediate production and are often complements (co-products) in extraction. Historical market behaviour indeed suggests that the price of natural gas is closely following the price of oil. In addition, empirical evidence has shown that crude oil and natural gas prices have a long-run co-integrating relationship (Yücel and Guo, 1994; Villar and Joutz, 2006; Panagiotidis and Rutledge, 2007) . These studies indicate that a permanent 1% increase in the oil price leads to a rise in the price of natural gas between 0.38% and 0.89%, with the majority of studies reporting natural gas price increase of 0.80% or higher. Moreover, Yücel and Guo (1994) and Chaudhuri (2001) found that if a price of oil increases by 1%, the price of coal increments between 0.34% and 0.63%. Only Bachmeier and Griffin (2006) report that crude oil, coal, and natural gas markets are very weakly integrated.
Based on these studies, we consider two different scenarios of correlation between natural gas and crude oil prices. In the first scenario (scenario A), the natural gas price increase equals 50% of the crude oil price increase, while in the second scenario (scenario B) the natural gas price follows the crude oil price increase completely (100%). As for the relationship between oil and coal prices, we assume that a 1% increase in both oil prices would lead to a 0.5% increase in coal prices. Nevertheless, a more extreme increase in oil and gas prices in the long term (scenarios 2B and 3B) is likely to cause a shift towards a higher demand for coal, leading to a more than proportional increase in the price of coal in relation to oil and gas prices. For this reason, in these two scenarios we assume that a 1% increase in oil prices would induce a 0.75% increase in coal prices.
Next, a change in the price of electricity production and distribution sector because of an increase in the oil price is determined based on the proportions of different energy sources used in electricity production in Spain (Table 2 ). Finally, with the increase in oil, gas, coal, and electricity prices one could expect that the nuclear and renewable energy prices would also rise as their equipment needs fossil fuels. However, we assume that their prices do not change. In this sense, our estimates can be considered as conservative.
[INSERT TABLE 2 AROUND HERE]
Scenarios of price increases in primary inputs
Oil price increase normally leads to inflation, so it is necessary to make assumptions about its effects on the price increase of primary inputs, i.e. the value-added expenditures. These include labour costs (such as wages, salaries and social contributions), taxes less subsidies, and gross operating surplus of economic sectors. Álvarez et al. (2011) show that a 10% rise in the price of oil would lead to an inflation of 0.24% or 0.38% in Spain within 2 years, depending on the model used for the analysis. Llop and Pié (2008) analyze the effect of a 10% tax on intermediate energy use on the economy of Catalonia (a Spanish Autonomous Community), which is expected to have similar effects as a 10%
increase in the price of energy imports. They conclude that such a tax would increase consumption prices by 0.51% (0.75%) under a competitive (mark-up) price formulation option. Furthermore, LeBlanc and Chinn (2004) assessed the effect of an oil price increase on inflation in G-5 countries (UK, France, Germany, Japan, and USA). In their most general model specifications, the inflationary effect of a 10% oil price increase varies between 0.1% for France, which mainly relies on nuclear energy, and 2.5% for the UK. Berument and Taşçi (2002) conducted a similar study for Turkey and found that a 20% increase in crude oil price leads to a general price level increase of 2.01% when wages are adjusted while other income factors are fixed. Based on the findings of these studies, we implement two scenarios of price increases of primary inputs due to energy price increases, according to which a 100% increase in oil price causes a 5% and 10% increase in the price of primary inputs, respectively.
Results of the input-output price model analysis
A complete overview of the price increases of outputs in each sector of the Spanish economy resulting from price increases in imports of energy carriers and primary inputs is presented in Table 3 .
Assumptions about the natural gas and coal price increase with respect to the oil price increase do not play an important role, which means that scenarios A and B yield very similar results. For that reason, we report only scenarios A, which represent more conservative estimates. 4 The highest price increase occurs in energy sectors (rows 9 to 11 in Table 3 ), as expected. These are followed by transport sectors, in particular air, water, and other land transport (including transport via pipelines) as they are very oilintensive. On the other hand, railway transport and support and auxiliary transport activities are less oil-intensive and thus experience more moderate price increases. The third most affected group of sectors embraces manufacturing (e.g., of chemicals, cement, glass, ceramics). The price increase of primary inputs has expectedly the largest impact in the sectors with a high value added. For example, among tourism activities transport sectors are driven more by the energy price increase, while labourintense sectors, such as hotels and restaurants are driven more by increases in primary input prices. The results for tourism sectors show that the highest price increases in outputs occur in air transport (23.2%
to 63.9%), 5 water transport (18.5% to 52.8%), other land transport and transport via pipelines (14.5% to 46.2%), support and auxiliary transport activities (8.9% to 32.5%), and railway transport (8.6% to 32.4%). Apart from transport sectors, the most substantial price increases occur in restaurants (8.6% to 27.8%), non-market recreational, cultural and sporting activities (6.7% to 28.2%), travel agency 4 The results of the six B scenarios are available from the authors upon request. and primary inputs (5% and 10%), respectively. activities (6.6% to 25.1%), hotels (6.1% to 27.1%), and market recreational, cultural and sporting activities (5.4% to 24.6%).
[INSERT TABLE 3 AROUND HERE]
Response of demand for Spanish tourism to a change in tourism prices
In this section a change in the international tourism demand for Spain due to a price increase of tourism products and services is estimated through its price elasticity. In the literature which deals with the price elasticity of international tourism demand, tourism prices have most frequently been represented by the Consumer Price Index (CPI). This has been widely accepted since the mix of goods and services consumed by tourists is not too different from the mix constituting the CPI (Crouch, 1992) . However, it is less clear whether absolute prices (prices in one country) or relative prices (ratio of prices in different countries) should be used and if relative prices are used whether they should be related to the prices in origin country or to the prices in competitor countries. Different studies apply distinct definitions of tourism price causing the specification of the price variable in the models to vary (Crouch, 1992) . It should also be noted that tourism demand can vary considerably over time due to changes in economic conditions or preferences. Its price elasticity is hence not constant. For this reason, a distinction is generally made between short-and long-term elasticities of tourism demand.
Most studies examine tourism demand focusing on a single origin and single destination country (Crouch, 1992) . This also holds for the literature dealing with the demand for Spanish tourism. Garín
Muñoz ( Studies that embrace total inbound tourism of a destination country are fewer, but they provide a more complete estimate of the overall demand. One of them is that of Garín-Muñoz and Pérez Amaral (2000), which assessed the price elasticity of Spanish tourism based on 17 countries of origin. These countries represented 92.5% of the Spanish tourist source market measured in the share of nights spent in Spanish hotels in 1994. The authors calculated that the price elasticity of demand for tourism in Spain is −0.30 in the period 1985 -1995 . Moreover, González and Moral (1995 estimated the effects of a change in tourism prices in Spain relative to prices in seven countries of origin, which together generate 72% of tourist visits to Spain. They found that a 1% price increase would lead to a decrease of 0.55% in the number of tourists and 0.61% in tourism expenditures, ceteris paribus, in the period 1979-1991.
In all the above-mentioned studies the price elasticity of demand for Spanish tourism is negative, as expected from economic theory. However, there are considerable differences in the magnitude of the estimates. For this reason we apply three different scenarios based on the results of the mentioned studies, reflecting price elasticities −0.5, −1.0, and −2.0. It is likely that price elasticities for different tourism activities vary, meaning that the demand for various tourism products and services would change at different rates. However, this information is to our knowledge unavailable. We therefore assume an equal reduction in demand for all tourism activities, which can be considered as an "average approach". 
Implications of a change in tourism demand for the Spanish economy
where X represents the vector of gross outputs of sectors, [I -A] -1 is the Leontief inverse, and Y is the vector of final demand. The latter consists of the vectors of domestic final demand (h) and exports (e), from which the vector of imports (m) is deducted. The model can therefore be written as:
Imports appear with a negative sign because they represent a part of demand which is not met by domestic production. However, this approach is problematic because m represents intermediate import demand and one cannot know how large this is until X has been estimated. We thus adopted an alternative approach to deal with imports, as proposed in Bulmer-Thomas (1982) . Accordingly, the equation for domestic supply and demand is solved as:
where A D is a matrix of domestic I/O coefficients and h D is a home final demand for domestically produced goods and services. First we introduce the new, decreased levels of domestic final demand (h D ) and exports (e), resulting from the output price increases determined in Section 2.4 combined with the three different price elasticities of demand for Spanish tourism discussed in Section 3. Furthermore, we assume that increases in the prices of primary inputs (e.g., a rise in wages) would to some extent compensate for a rise in the prices of outputs, hence moderating a decrease in demand. Therefore, we correct for the inflationary effect by dividing the percentage decrease in demand by factors 1.05 and 1.10, depending whether the assumed increase in the prices of primary inputs is 5% or 10% (as explained in Section 2.3). Equation (4) then allows us to assess new domestic output levels stemming from diminished demand. These results then enter the following equation to calculate the new levels of imports:
where A m is a matrix of import requirements per unit of output and h m is a vector of domestic final demand for imports.
We consider two sets of scenarios here, each one comprising 12 sub-scenarios (although only six sub-scenarios corresponding to scenario A are presented in the article). In the first set of scenarios only the demand for tourism activities decreases, while in the second one demand for all economic sectors diminishes. Changes in domestic outputs discussed further in this section are based on the assumption that the price elasticity of demand is −0.5 in both sets of scenarios. From all the calculations we performed it follows that domestic outputs change proportionally to the price elasticity. This means that when the price elasticity is assumed to be −1.0 (−2.0), changes in outputs are double (four times higher) compared to the ones at the price elasticity of −0.5.
In the first set of scenarios demand for tourism activities falls, while that for other sectors stays unchanged. In such a case, sectors related to tourism activities experience the greatest reductions in domestic outputs. The air transport sector suffers the largest reduction in outputs (−8.5% to −22.4%), 6 followed by water transport (−5.6% to −15.3%), restaurants (−3.0% to −12.4%), railway transport (−2.5% to −9.0%), travel agencies' activities (−2.5% to −8.8%), hotels (−2.3% to −9.6%), other land transport and transport via pipelines (−2.3% to −7.0%), and market recreational, cultural and sporting activities (−1.7% to −7.2%). All output changes refer only to that part of the sector which is associated with tourism activities. Other tourism sectors experience slightly more moderate output decreases.
Apart from the tourism sectors, notable output decreases are observed for manufacture of beverages (−0.7% to −2.7%), air transport from non-tourism activities (−0.5% to −1.4%), and renting of machinery, personal and household goods (−0.4% to −1.3%). The estimates of this set of scenarios are conservative as in theory one could expect that demand for all economic sectors decreases when their prices go up.
Therefore, the second set of scenarios assumes that demand for all economic sectors decreases.
As it is very difficult to know price elasticities of aggregate products and services for all sectors in the economy, we have applied a low price elasticity scenario (−0.5) in order to ensure conservative estimates. The resulting changes in domestic outputs are presented in Table 4 . The most prominent output decrease takes place in the manufacture of coke, refined petroleum products and nuclear fuel (−23.8% to −57.3%), extraction of crude petroleum (−19.6% to −48.1%), extraction of natural gas, mining of uranium and thorium ores (−9.5% to −24.9%), air transport (−8.9% to −23.8%), water transport (−6.7% to −18.8%), manufacture of gas, distribution of gaseous fuels through pipes, steam and hot water supply (−5.9% to −16.8%), fishing (−4.5% to −15.3%), production and distribution of electricity (−4.3% to −13.4%), and other land transport and transport via pipelines (−4.0% to −12.9%).
These results show that in this set of scenarios energy and transport sectors (both from tourism and 6 The ranges relate to the least and the most extreme scenarios. The former (latter) scenario assumes oil price increase of 110% (267%) and primary inputs price increase of 5% (10%).
non-tourism activities) are the most affected ones. Changes in domestic outputs of the tourism sectors are rather similar under the two sets of scenarios with slightly more prominent decreases in the second set due to additional indirect effects throughout the economy.
[
INSERT TABLE 4 AROUND HERE]
Furthermore, import levels will change as they need to be adjusted to the new domestic output levels.
Therefore, in the second step of our I/O demand model new import levels of all economic sectors are calculated based on their new domestic outputs by applying equation (5). In the first set of scenarios (only demand for tourism sectors decreases) the most substantial reductions in imports occur in the following sectors: renting of machinery, personal and household goods (−3.8% to −10.1%), support and auxiliary transport activities (−2.4% to −6.5%), travel agencies' activities (−1.5% to −5.2%), restaurants (−1.5% to −5.2%), hotels (−1.1% to −4.0%), water transport (−1.0% to −3.5%), manufacture of coke, refined petroleum products and nuclear fuel (−0.7% to −1.9%), and air transport (−0.6% to −1.9%).
7
Changes in the import levels for the second set of scenarios (where demand for all economic sectors falls) are shown in Table 5 . The greatest fall in imports is observed in energy sectors, particularly in the extraction of crude petroleum (−23.5% to −56.7%), manufacture of coke, refined petroleum products and nuclear fuel (−8.3% to −22.1%), and extraction of natural gas and mining of uranium and thorium ores (−5.8% to −16.6%). Next most affected groups of sectors embrace financial and tourism sectors. Service-based tourism sectors (e.g., travel agencies, hotels and restaurants) experience larger decreases in imports than transport sectors in the second set of scenarios. In addition, 7 These ranges correspond to the least and the most extreme scenario of price increase of energy carriers and primary inputs and price elasticity of demand equal to −0.5. decreases in imports of tourism sectors are approximately double in the second than in the first set of scenarios.
[INSERT TABLE 5 AROUND HERE]
Conclusions
This study analyzes the potential effects of peak oil on Spanish tourism sectors and consequently on the Spanish economy using the price and demand models of the input-output (I/O) analysis. After reaching the maximum point of the conventional oil production at the global level, it is expected that the oil prices will rise sharply due to the inability of (constant or reduced) supply to meet (increasing) demand.
There is a growing amount of evidence that peak oil is either already underway or will occur within this decade. Record-high oil prices in 2008 and 2011 are possibly signs of the peak oil era. The increase in oil prices is likely to induce higher prices of travel, which in turn would reduce demand for tourism.
Since Spain is one of the top tourism destinations in the world and tourism represents one of its most important economic activities, its economy may be strongly affected by the peak oil phenomenon. The results show that prices of Spanish tourism supply would rise most considerably in transport sectors. This most of all holds for air, water, and other land (including pipelines) transport sectors because they are the most energy-intensive tourism activities. Different studies have shown that the price elasticity of demand for Spanish tourism varies between −0.30 and −2.16. This study presents results for the price elasticity −0.5, which can be considered as conservative. We also performed calculations for elasticities −1.0 and −2.0, which indicated that domestic outputs change proportionally with price elasticity.
If one assumes a decrease in demand for tourism sectors only, the greatest reductions in outputs are observed in tourism-related part of air transport (−8.5% to −22.4%), water transport (−5.6% to −15.3%), restaurants (−3.0% to −12.4%), railway transport (−2.5% to −9.0%), and hotel (−2.3% to −9.6%) sectors. The ranges correspond to the least and the most extreme scenarios of price increases of oil and primary inputs. One can note that output reductions vary substantially depending on the oil price and primary inputs price scenarios. If demand for all economic sectors is assumed to fall, energy and transport sectors (from both tourism and non-tourism activities) will suffer the most prominent reductions in domestic outputs. The range of output reductions between the least and most extreme scenarios of oil and primary inputs price increase is −23.8% to −57.3% for manufacture of coke, refined petroleum products and nuclear fuel; −19.6% to −48.1% for the extraction of crude petroleum; −9.5% to −24.9% for the extraction of natural gas, mining of uranium and thorium ores; −8.9% to −23.8% for air transport; and −6.7% to −18.8% for water transport sectors.
Of course, one should be aware that there are other factors apart from prices which may affect demand for tourism. For example, despite high oil prices at the moment and the ongoing global economic crisis, political instability in the Middle East has led to an increased demand for tourism in Spain. Moreover, I/O analysis cannot predict which markets (i.e. countries of origin) would experience stronger or weaker changes in demand, but one would expect that in the case of very high oil prices the demand of tourists coming from more distant countries would be more affected.
In conclusion, the tourism industry in Spain should be concerned about the impact of peak oil because transport sectors related to tourism activities will be among the most affected economic sectors in Spain by high oil prices. Effects on other, less oil-intensive sectors, such as hotels and restaurants depend largely on the price increases of primary inputs. We believe that further research is needed on developing adaptation strategies to high energy prices in tourism. In addition, more research on (likely heterogeneous) price elasticities of demand for different tourism products and services could improve the accuracy of estimations of the impacts of peak oil on tourism. 
Notes:
i Based on Tourism Satellite Accounts.
ii Services in this category are considered tourist-based except for persons who use hotel establishments as their regular accommodation. -3,68 -5,86 -8,94 -4,83 -7,68 -11,71 5 Extraction of crude petroleum -19,64 -31,25 -47,68 -19,81 -31,51 -48,08 6 Extraction of natural gas; mining of uranium and thorium ores -9,50 -15,11 -23,05 -10,24 -16,29 -24,85 7 Mining of metal ores -3,02 -4,81 -7,34 -4,40 -7,00 -10,67 8 Other mining and quarrying -1, 91 -3,03 -4,63 -2,62 -4,16 -6,35 9 Manufacture of coke, refined petroleum products and nuclear fuel -23,75 -37,79 -57,66 -23,59 -37,53 -57,25 10 Production and distribution of electricity -4,32 -6,88 -10,49 -5,52 -8,79 -13,40 11 Manufacture of gas; distribution of gaseous fuels through pipes; steam and hot water supply -5,95 -9,46 -14,44 -6,93 -11,02 -16,81 12 Collection, purification and distribution of water -3,26 -5,18 -7,91 -4,81 -7,65 -11,67 13 Manufacture of meat products -3, 23 -5,13 -7,83 -5,14 -8,17 -12,47 14 Manufacture of dairy products -3, 29 -5,23 -7,98 -5,07 -8,07 -12,31 15 Manufacture of other food products -2, 95 -4,69 -7,15 -4,61 -7,33 -11,18 16 Manufacture of beverages -3, 09 -4,91 -7,49 -5,02 -7,98 -12,18 17 Manufacture of tobacco products -2, 37 -3,77 -5,75 -3,98 -6,33 -9,65 18 Manufacture of textiles -2, 43 -3,87 -5,90 -3,83 -6,09 -9,29 19 Manufacture of wearing apparel; dressing and dyeing of fur -2, 39 -3,81 -5,81 -3,84 -6,11 -9,32 20 Manufacture of leather and leather products -2, 65 -4,22 -6,44 -4,22 -6,71 -10,23 21 Manufacture of wood and wood products -1, 76 -2,79 -4,26 -2,72 -4,33 -6,61 22 Manufacture of pulp, paper and paper products -2, 79 24 Manufacture of chemicals and chemical products -4,08 -6,49 -9,91 -5,06 -8,05 -12,28 25 Manufacture of rubber and plastic products -2, 36 -3,75 -5,73 -3,53 -5,62 -8,57 -1,98 -3,15 -4,80 -3,05 -4,85 -7,40 39 Manufacture of furniture; manufacturing n.e.c. 66 42 Sale and retail of motor vehicles; retail sale of automotive fuel -2, 71 -4,30 -6,57 -4,15 -6,61 -10,08 43 Wholesale trade and commission trade -2, 47 -3,94 -6,01 -3,92 -6,24 -9,52 44 Retail trade; repair of personal and household goods -2, 66 -4,24 -6,46 -4,57 -7,27 -11 -4,17 -6,36 -5,00 -7,95 -12,14 i Shaded rows denote the most affected sectors, while rows in bold denote tourism sectors.
ii See Table 2 for an explanation of the energy price scenarios 1A, 2A and 3A. ii See Table 2 for an explanation of the energy price scenarios 1A, 2A and 3A.
